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situation, 50 % of the events are good in the sense that their statistics violates Bell's inequalities, and 50
% are bad, but bad events ALWAYS come in pairs, whereas in the situation with uneÆcient detectors,
non-detection events come either in single detection station OR in both.
This was the rst point of our comment: strong analogies exist between l.h.v. models aimed at
simulating the violation of Bell's inequalities in the case of uneÆcient detectors and l.h.v. models that
simulate the statistics of Franson-like experiments. In summary, deleted clicks in the former corrrespond
to delayed or advanced, non-coincident, clicks in the latter.
In fact, the general method sketched here which consists of departing from the linear model and of
"erasing" some values of the hidden parameter in order to simulate the (biased) quantum correlations
was already developed earlier. For instance, in the references [3] and [4], the authors even showed, thanks
to an ingenious symmetrisation procedure, how to simulate the statistics obtained with detectors of
eÆciency equal to 77.80 %, which lies very closely to the theoretical upper bound on eÆciencies
1
(82.83
%). At rst sight, the approach followed in [3] and [4] is the most eÆcient one, in comparison to the
treatment presented in [1] (2/3 is less than 4/5). Nevertheless, the possibility of non-coplanar settings
of the polarisers in a Bell-like experiment allows us to distinguish more nely these two approaches.
In the rst model [1], the hidden variable implemented in the linear model, essentially a direction, is
isotropically distributed on the unity sphere, a 2-dimensional surface. In the other approaches [2,3,4],
the corresponding hidden variable, essentially an angle, is distributed on the unity circle, a 1-dimensional
surface. In the last case, it is impossible to apply the model to the case of non-coplanar settings, as we
shall now show. The correlation function of the singlet state is cosinusoidal in the relative angle between
the directions of the settings of the polarisers. In virtue of the constraints imposed by the requirement
of locality, the hidden variable in [2,3,4], which is an angle, must be evaluated relatively to an arbitrary
direction of reference that must be xed before the particles leave the source. Now, in the case of non-
coplanar settings, the triangular inequality on the sphere imposes that the relative angle between two
directions is, in general, not equal to the dierence of the angles taken between these directions and an a
priori xed direction of reference, so that the model does not work in general. For what does concern the
model developed in [1], which does not violate the rotational invariance of the singlet state, the extension
to the case of non-coplanar settings is realised without problem.
It is shown in [3] that one can build analytical l.h.v. models that approach very closely the statistics
of the singlet state whenever the detectors eÆciency is less than or equal to the eÆciency treshhold
(82.83 %), provided one considers coplanar settings of the polarisers only. It is natural to ask the
question whether this is still true whenever one also considers non-coplanar settings, in which case the
amount of constraints to be fullled considerably increases. It could be that l.h.v. models for which
hidden variables are triplets of orthogonal vectors of the unity sphere (or Bloch sphere) provide good
candidates for performing the job. Such a model supplies the best presently available candidate for
classical teleportation in the sense that it minimizes the amount of classical information necessary in
order to simulate quantum teleportation (see [5] and references therein).
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See [3] and [4] for a detailed discussion in the (realistic) case of a non-ideal visibility of the correlation function.
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